Systems comprising two polymers have long been applied to produce materials combining the characteristics of both polymers or exhibiting new properties.
Different types of adhesives are described in the literature concerning adhesive materials; however, due attention is not focused on their phase structure, although the quality of adhesive bonding is determined mainly by the microstructure of the adhesive film.
The composition of an adhesive is often described as a kind of modified polymer. In essence, this means the addition of some amount of another polymer. Similar compositions should be considered as polymer blends requiring the study of their phase structure.
The properties of adhesives as polymer compositions depend on both the properties of the initial components and the phase structure of a blend that is formed during their compounding. The microstructure of adhesives is determined primarily by the compatibility of polymers, their ratio, the conditions of compounding, the formation of substrate-adhesive transition zones, etc.
With all their variety, polymer blends can be characterized by a single-phase state in the case of complete mutual miscibility, the dispersion of one polymer in a continuous matrix of another polymer, or the continuity of a two-phase system (interpenetrating networks (IPNs)).
Polymers are often blended at temperatures above their yield temperatures. In this case, they are in the viscous-flow state irrespective of whether they were crystalline or amorphous prior to heating. In this case, the process of polymer mixing is the dispersion and subsequent mutual miscibility of viscoelastic liquids.
The thermodynamics of the mutual miscibility of polymers is the thermodynamics of mutual solubility of liquid phases whose specific feature is the participation of rather long flexible molecules in the dissolution process.
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In the case of the formation of polymer blends either from the melt with subsequent cooling or from the solution with solvent evaporation, at the first stages we deal with a multicomponent liquid.
For blends of low-molecular-weight polymers with a large degree of compatibility, in particular, for epoxy oligomers and liquid rubbers (these are so-called impact-resistant adhesives), a true solution can exist at sufficiently low temperatures.
As the chain length of an epoxy oligomer grows, for example, in a mixture with oligobutadiene having end carboxyl groups (MM = 3100), the mutual solubility of
components decreases and, for E-41 epoxy resin (MM = 1000), binodals asymptotically approach the axes corresponding to pure components, whereas the upper critical miscibility temperature lies above the temperature of elastomer decomposition [4] .
In the case of polymers with low molecular mass, phase separation occurs in the melt upon the curing of epoxy resin. Thus, the effect of impact resistance of adhesives is achieved owing to the presence of small rubber particles in a rigid crosslinked matrix. Upon the mechanical loading of the adhesive layer, the crack that meets the rubber particle disappears, thus preventing the fracture of the material.
Important properties of adhesive materials such as the elasticity modulus and the modulus at 100% elongation depend on the sizes of dispersed particles [5] .
An increase in the molecular mass of components abruptly deteriorates the compatibility, which can be described by the following equation [6] :
where N is the molar fraction of polymer in a "poor" polymer solvent, M is the molecular mass of a polymer, and A is a constant. When the structure of a polymer mixture is formed in the process of solvent evaporation (drying), it is necessary to take into account that the thermodynamic affinity of components changes continuously. The following dependence of the threshold of polymer separation (the critical concentration) on the molecular mass and nature of a solvent was revealed for the phenol formaldehyde resin-polystyrene-solvent system [7] :
where M = ; M 1 and M 2 are the molecular masses of polymers 1 and 2, respectively; and A and B are constants: A characterizes only the interaction in the polymer-polymer system and B , the interaction in the polymer-polymer-solvent system.
In addition to thermodynamic factors, kinetic effects greatly influence the formation of the structure of a polymer blend. The low kinetic mobility of macromolecules, as one of the most specific features of polymers, explains the fact that the equilibrium corresponding to given parameters of state is almost never established upon the transition from the solution to pure polymer [8] .
Each transient state of a system is determined by the ratio between the rates of processes simultaneously proceeding during the evaporation of solvent: the rate of nucleus formation (due to the passage of a system through the binodal from the region of single-phase solutions to the region of two-phase systems at a certain concentration), the rate of growth of dispersed particles, and the rate of increase of the viscosity (owing to the increase in the solution concentration). In general, the final structure of a mixture after the solvent evaporation is determined by the kinetic potentialities of the 
